A case is described of myoglobinuria following general anaesthesia in which suxamethonium chloride was used as a relaxant.
RESULTS OF INVESTIGATIONS
First urine sample (8 hours after anaesthesia): redcoloured urine; pH, amphoteric; protein,+ + + + + + ; reducing substances, nil; ketones, + + +; Urobilinogen (Schiesinger's method), weakly positive; porphyrins (Ehrlich's screening test), negative; spectroscopy, absorption bands indicating haemoglobin derivatives; centrifuged deposit, no red cells.
The urine pigment was shown to be composed of myohaemoglobin and haemoglobin.
Spectrophotometry confirmed the presence of myoglobin.
Examination of next specimen of urine (early morning): urine, pale straw; pH, acid to litmus; protein, nil; reducing substances, nil; ketones, nil; urobilinogen, nil; porphyrins, nil; spectroscopy, no absorption bands seen; tests for myoglobin negative; centrifuged deposit, no red blood cells or casts seen.
Blood trwestigatioru.
Hb The results show that the period of myoglobinuria was very brief (only detected in the initial urine sample) demonstrating an extremely short period of rhabdomyolysis.
DISCUSSION
Myoglobin is a hacmoprotein resembling haemoglobin but has a molecular weight of 17,200, compared with 68,000 for haemoglobin. It is distributed throughout the skeletal musculature, and is also found in the myocardium. Approximately 3 per cent of total muscle protein is myoglobin. It combines rapidly with oxygen at low tensions: at an oxygen tension of 40 trim Hg, BRITISH JOURNAL OF ANAESTHESIA myoglobin is 94 per cent saturated; it will desaturate quickly when the oxygen tension falls below 20 mm Hg. It is not surprising, therefore, that myoglobin should be described as a primitive respiratory pigment (Millikan, 1939) .
The role of myoglobin in the body is not fully understood but it is thought to act as a reservoir for the supply of oxygen to muscle groups during brief periods when the local oxygen tension falls. When liberated from the cells into the extravascular compartment, myoglobin is rapidly excreted in the urine. Myoglobinuria has been interpreted as a sign of severe muscle necrosis (Adams, Brown and Pearson, 1962) but the underlying factor is probably a metabolic fault in another vital constituent of the muscle fibre.
The commonest causes of the condition are muscle trauma, e.g. crushing injuries (Biorck, 1949) , rare muscle glycogen diseases such as McArdle's disease (McArdle, 1951) , and myoglobinuria polymyositis. Myoglobinuria has also been reported following electric shock (Fischler and Rossier, 1947) . Haff disease was thought to be endemic toxic myoglobinuria but may be due to a viral infection (Hed, 1955) .
It has also been suggested that the muscle fibres could be damaged during the uncoordinated muscle fasciculations produced by suxamethonium chloride depolarization (Paton, 1959 ) but a microscopic examination of thoracic and abdominal muscles in patients who complained of pain following the use of suxamethonium did not show any histological changes. A remarkable increase in the postoperative levels of serum creatine kinase and myoglobin was found in twenty-four patients who gave no previous history of muscle disease (Airaksinen and Tammisto, 1966) . It was pointed out that this level of serum creatine kinase could not occur without damage to muscle cells. It must be assumed, therefore, that there is some protein transport through the apparently normal cell membrane, the damage not being anatomically demonstrable (Bennett, 1965) . Bennike and Jamum (1964) reported that a single dose of suxamethonium chloride in a patient suffering from idiopathic myoglobinuria induced an attack of myoglobinuria.
It has also been reported that rigidity following the administration of suxamethonium chloride was associated with hyperpyrexia and death of die patient (Thut and Davenport, 1966) . Convulsions and myotonia-like rigidity after suxamethonium chloride, followed by ventilatory difficulties and the death of experimental animals., have also been reported (Hall et al., 1966 
